The sodium channel auxiliary subunits beta1 and beta2 are differentially expressed in the spinal cord of neuropathic rats.
Neuropathic pain is thought to arise from ectopic discharges at the site of injury within the peripheral nervous system, and is manifest as a general increase in the level of neuronal excitability within primary afferent fibres and their synaptic contacts within the spinal cord. Voltage-activated Na+ channel blockers such as lamotrigine have been shown to be clinically effective in the treatment of neuropathic pain. Na+ channels are structurally diverse comprising a principal a subunit (of which there are variable isoforms) and two auxiliary subunits termed beta1 and beta2. Both beta subunits affect the rates of channel activation and inactivation, and can modify alpha subunit density within the plasma membrane. In addition, these subunits may interact with extracellular matrix molecules to affect growth and myelination of axons. Using in situ hybridization histochemistry we have shown that the expression of the beta1 and beta2 subunits within the dorsal horn of the spinal cord of neuropathic rats is differentially regulated by a chronic constrictive injury to the sciatic nerve. At days 12-15 post-neuropathy, beta1 messenger RNA levels had increased, whereas beta2 messenger RNA levels had decreased significantly within laminae I, II on the ipsilateral side of the cord relative to the contralateral side. Within laminae III-IV beta2 messenger RNA levels showed a small but significant decrease on the ipsilateral side relative to the contralateral side, whilst expression of beta1 messenger RNA remained unchanged. Thus, differential regulation of the individual beta subunit types may (through their distinct influences on Na+ channel function) contribute to altered excitability of central neurons after neuropathic injury.